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は103～104cfu g－1 FW rootレベルの密度で生息して
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細菌懸濁液log cfu mL－1 種子log cfu seed－1
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࿑ ࡎ ࠙ ࡟ ࡦ ࠰ ࠙ ᩮ ߦ ቯ ⌕ ߒ ߚ ᩣ ߩ
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はMicroSeq500 16S rDNA Bacterial Identification
PCR Kit（Applied Biosystems, CA, USA）を使用
した．PCRからサイクルシーケンスまでの基本操作
はApplied Biosystems社のプロトコールに従った．


















fulva 及びP. straminea 由来の16S rDNAが検索さ
れ，H3株がP. fulvaまたは P. straminea に帰属する
可能性が考えられる．ただし，各塩基配列は完全に






















࿑ ᩣ ߩ Ⴎ ၮ ㈩ ೉ ߩ ⚿ ᨐ第27図　H3株の16S rDNA塩基配列の結果
BLAST 㧦 522 H3
1.15% 522 Pseudomonas fluva
2.68% 522 Pseudomonas staminae
3.45% 522 Pseudomonas fluorescens G 
 bt 
3.83% 522 Pseudomonas agarici
4.02% 522 Pseudomonas fuscovaginae
4.41% 522 Pseudomonas putida
4.41% 522 Pseudomonas asplenii
4.60% 522 Pseudomonas fluorescens A 
 bt 
4.60% 522 Pseudomonas mucidolens
4.60% 522 Pseudomonas synxantha
࿑ ߦ ኻ ߔ ࠆ
ᩣ ߩ ⋧ ห ᕈ ᬌ ⚝ ߩ ⚿ ᨐ
第29図　MicroSeq Bacterial 500 Libraryに対するH3株の
相同性検索の結果
࿑ ᩣ ߩ ߣ ⋧ ห ᕈ ᬌ ⚝ ߢ ᓧ ࠄ ࠇ ߚ
㈩ ೉ ߦ ࠃ ࠆ ಽ ሶ ♽ ⛔ ᮸

















































࿑ ᩣ ߩ Ⴎ ၮ ㈩ ೉ ߩ ⚿ ᨐ第30図　D23株の16S rDNA塩基配列の結果
BLAST 㧦 522 D23
4.21% 522 Pseudomonas putida
4.21% 522 Pseudomonas fluorescens G 
 bt 
4.21% 522 Pseudomonas asplenii
4.21% 522 Pseudomonas fuscovaginae
4.41% 522 Pseudomonas fluva
4.41% 522 Pseudomonas agarici
5.17% 522 Pseudomonas alcaligenes
5.75% 522 Pseudomonas pseudoalcaligenes pseudoalcaligenes
5.94% 522 Pseudomonas oleovorans
5.94% 522 Pseudomonas straminae
࿑ ߦ ኻ ߔ ࠆ
ᩣ ߩ ⋧ ห ᕈ ᬌ ⚝ ߩ ⚿ ᨐ
第32図　MicroSeq Bacterial 500 Libraryに対するD23株
の相同性検索の結果
࿑ ᩣ ߩ ߣ ⋧ ห ᕈ ᬌ ⚝ ߢ ᓧ ࠄ ࠇ ߚ

























࿑ ᩣ ߩ Ⴎ ၮ ㈩ ೉ ߩ ⚿ ᨐ第33図　HS1株の16S rDNA塩基配列の結果
࿑ ᩣ ߩ ߣ ⋧ ห ᕈ ᬌ ⚝ ߢ ᓧ ࠄ ࠇ ߚ






















































BLAST 㧦 522 HS1
1.34% 522 Pseudomonas fluorescens G 
 bt 
1.34% 522 Pseudomonas agarici
1.72% 522 Pseudomonas fuscovaginae
1.92% 522 Pseudomonas putida
1.92% 522 Pseudomonas asplenii
4.02% 522 Pseudomonas oleovorans
4.02% 522 Pseudomonas pseudoalcaligenes pseudoalcaligenes
4.41% 522 Pseudomonas fluva
4.41% 522 Pseudomonas fluorescens
4.60% 522 Pseudomonas alcaligenes
࿑ ߦ ኻ ߔ ࠆ
ᩣ ߩ ⋧ ห ᕈ ᬌ ⚝ ߩ ⚿ ᨐ











࿑ ᩣ ߩ Ⴎ ၮ ㈩ ೉ ߩ ⚿ ᨐ第36図　HS23株の16S rDNA塩基配列の結果
࿑ ᩣ ߩ ߣ ⋧ ห ᕈ ᬌ ⚝ ߢ ᓧ ࠄ ࠇ ߚ
㈩ ೉ ߦ ࠃ ࠆ ಽ ሶ ♽ ⛔ ᮸
HS23
Pseudomonas agarici













BLAST 㧦 522 HS23
2.30% 522 Pseudomonas oleovorans
2.30% 522 Pseudomonas pseudoalcaligenes pseudoalcaligenes
2.68% 522 Pseudomonas alcaligenes
3.26% 522 Pseudomonas putida
3.26% 522 Pseudomonas asplenii
3.45% 522 Pseudomonas agarici
3.45% 522 Pseudomonas fuscovaginae
3.83% 522 Pseudomonas nitroreducens
3.83% 522 Pseudomonas fluorescens G 
 bt 
3.83% 522 Pseudomonas flavescens
࿑ ߦ ኻ ߔ ࠆ
ᩣ ߩ ⋧ ห ᕈ ᬌ ⚝ ߩ ⚿ ᨐ
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Rhizobacteria have the potential effect to be useful in agriculture for plant disease control and plant
growth promotion. Plant growth-promoting rhizobacteria（PGPR）are soil bacteria that when applied to
seeds or roots, are able to colonize plant roots and stimulate plant growth. Strains of fluorescent
Pseudomonas, particularly Pseudomonas putida and Pseudomonas fluorescens, belong to a major group of
PGPR. Fluorescent Pseudomonas strains（hereafter referred to us “fluorescent Pseudomonas”）are able to
suppress soil-borne pathogens or promote plant growth.
We selected PGPR with the function that promoted the elongation of spinach root using the small-scale
sterilized hydroponic culture bioassay system. Several fluorescent Pseudomonas strains which promote
growth（the above-ground and root）of the spinach over about 50% was obtained. In the hydroponic culture,
inoculated fluorescent Pseudomonas has sufficiently colonized on the spinach root. There was no remarkable
growth-promoting effect, in the case of the fluorescent Pseudomonas were inoculated to the spinach in soil
culture, while growth promoting effects of the spinach were observed in hydroponic culture.
When the bacterized seeds were preserved at 4℃, the decrease of the bacterial population on the seeds
were considerably gentle. And, the lowering of the bacterial population on the seeds were held by soaking
the seed in the 10g L－1 methyl cellulose（100 degrees of polymerization）. And, the bacterial population on
the seeds were maintained high for a long time（180 days）, in the case of methyl cellulose were used. 
Root colonization by a plant growth-promoting Pseudomonas was examined to determine whether gravita-
tional water flow affects the bacterial distribution on spinach roots. The effect of the gravitational water flow
by irrigation is important for the spread of colonization of spinach roots by Fluorescent Pseudomonas strains.
We considered that the application of organic materials with fluorescent Pseudomonas would promote the
PGPR colonization to spinach roots. Therefore, we investigated the behavior of PGPR in the soil treated with
or without organic materials. Firstly, motility analysis of Fluorescent Pseudomonas strains were carried out.
The motility speed of Fluorescent Pseudomonas strains in this soil solution was analyzed using the image
analysis method. The result showed that organic materials that promote the motility of fluorescent
Pseudomonas are different for each strain. Secondly, growth of Fluorescent Pseudomonas strains were ana-
lyzed using calorimeter. The method using the calorimeter can monitor directly the growth of inoculated bac-
terial strain in the soil. The results showed that organic matters that promote the growth of Fluorescent
Pseudomonas strains are different in each strain. The image analysis system was useful to analyze the motili-
ty, and the calorimeter for the growth.
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Introducing a marker gene into on inoculated strain is an effective way to analyze the actual behavior of
the inoculated strain in soil. We introduced a bioluminescence reporter gene of bacterial luciferase into some
fluorescent Pseudomonas isolates as a marker to monitor their behavior in the rhizosphere. The transformed
strains are bioluminescent and thus provide a rapid and very accurate tool for studies on the population
dynamics and spatial distribution of specific bacteria in environmental samples . 
In conclusion, the expression of the growth-promoting function of fluorescent Pseudomonas in soil culture
could be obtained with the application of an appropriate organic material as a carbon source to each of PGPR
strains. Though fluorescent Pseudomonas inoculated in soil solely could not colonize the roots due to competi-
tion with indigenous microorganisms, the application of organic materials promoted the colonization, resulting
in the plant growth-promoting effect of PGPR. Consequently, the method consisting of the use of the appro-
priate organic materials could be effective for the utilization of fluorescent Pseudomonas in agriculture.
